Purification and characterization of myocardial fructose-6-phosphate,2-kinase and fructose-2,6-bisphosphatase.
Fructose-6-P,2-kinase:fructose-2,6-bisphosphatase has been purified to homogeneity from beef heart. The enzyme was bifunctional and the specific activities of the kinase and the phosphatase of the pure enzyme were 60 and 30 milliunits/mg, respectively. The molecular weight of the enzyme was 118,000, consisting of two subunits of 58,000. In some preparations of the enzyme a minor protein with a subunit Mr of 54,000 was present. This minor protein (54,000) was also bifunctional and showed the same immunoreactivity as the major protein. The specific activity of fructose-6-P,2-kinase of the minor component was three times higher than that of the major enzyme (58,000), but fructose-2,6-bisphosphatase activity was the same. These two forms have been separated by phosphocellulose chromatography. The tryptic peptide maps of these enzymes were very similar. The 58,000 enzyme was phosphorylated by cAMP-dependent protein kinase but the 54,000 enzyme was not. These results indicated that the minor 54,000 protein might be a proteolytically digested form of the 58,000 enzyme. The Km of the kinase for fructose-6-P and ATP was 70 microM and 260 microM, respectively for both the 58,000 and the 54,000 enzymes. Km for fructose-2,6-P2 and Ki for fructose-6-P of the phosphatase was approximately 40 and 11 microM, respectively. The enzyme was phosphorylated by fructose-2,6-P2 but the stoichiometry of the phosphate incorporation was 0.05 mol/mol subunit, while 0.4 mol/mol was incorporated in rat liver enzyme under the same conditions.